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Impact of Physicians' Mindfulness Attitudes toward Prevention of Catheter-Associated Urinary Tract Infection
To the Editor-In an earlier report, an evidence-based mindfulness practice model for bedside infection prevention practices was explored in the context of catheter-associated uri-nary tract infections (CA-UTIs). 1 We now explore the impact of physician mindfulness attitudes toward practices to prevent CA-UTI at Thammasat University Hospital (Pathumthani, Thailand). In this hospital, a physician order is required before catheterization, and a system to remind physicians to remove catheters is in place. 2 From March 1 to March 31, 2014, we interviewed all physicians who removed Foley catheters within 24 hours after a reminder to remove a urinary catheter (group 1), physicians who did not remove Foley catheters within 24 hours after a reminder to do so (group 2), and physicians who did not order insertion of a Foley catheter (group 3). Patients were categorized into groups on the basis of retrospective review of an infection control database. All 3 groups were matched by the hospital department (eg, Department of Medicine and Department of Surgery) in a 1 : 1 : 1 ratio. Data collection included physician demographic characteristics, hospital unit, level of training (eg, intern, resident, and staff), and mindfulness attitudes. Mindfulness attitudes were defined as awareness of perceptions related to urinary catheter placement, awareness of benefits and risks of urinary catheter placement, awareness of appropriate indication of catheterization, consideration of essential patient factors (eg, disease process, incontinence, and morbidity) before inserting catheter, synthesis of patient-specific context (eg, infection risk and availability of staff) before inserting catheter, and consideration of behavioral or therapeutic alternative options (eg, hourly voiding prompt) before inserting catheter, as defined by an earlier study. 1 Appropriate Foley catheter insertion was defined as obstruction to the urinary tract distal to the bladder, close monitoring of urine output in critically ill patients, fluid challenge in patients with acute renal insufficiency, preoperative insertion, urinary retention, and urinary incontinence that poses a risk to the patient (eg, because of major skin breakdown or a nearby surgical site). The x 2 or Fisher exact test was used to compare categorical data, as appropriate. Continuous variables were compared using Student t test. All P values were 2-tailed; P less than .05 was considered to be statistically significant.
There were 75 patients deemed eligible for inclusion (group 1, 26 patients; group 2, 24 patients; group 3, 25 patients). Physician demographic characteristics, level of training, and attitudes toward mindfulness in urinary catheterization revealed several prescriber differences (Table 1) ). Compared with group 2, group 3 physicians re-P ! .001 ported greater awareness for all measured mindfulness attitudes to prevent CA-UTI (Table 1) . Compared with group 2, group 1 physicians were more likely to be aware of benefits ). P p .02 Although limited by small sample size, our findings suggest that physicians who did not order urinary catheter placement were more mindful, compared with physicians who ordered urinary catheters. A mindful practitioner would also recognize and capitalize on possible benefits of a mindful action. Because awareness and consideration of the patient and contextual situation and knowledge of added benefits related to an intervention are critical to making the best possible decision for the patient, future physician education on CA-UTI prevention would have to incorporate these mindfulness components into the prevention strategies. Future studies to translate the mindfulness model into infection prevention practices are needed.
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A Formula for Infection Control Using Colonization Pressure and Compliance Rates
To the Editor-Colonized and infected patients are a major reservoir for the patient-to-patient transmission of nosocomial pathogens within hospitals. The prevalence of colonized patients, termed "colonization pressure," is an important risk factor for the development of nosocomial infections. Colonization pressure is formally defined as the number of colonized patient-days # 100/total patient-days. 1 Bonten et al 2 first described the role of colonization pressure in the spread of vancomycin-resistant enterococci (VRE) and showed that, when VRE colonization pressure increased threefold, from 25% to 75%, the days until VRE acquisition decreased by one-third, from 16-18 days to 6-7 days. This indicates that, as colonization pressure increases threefold, the transmission velocity or power increases threefold. This group also reported that, when colonization pressure reached 50%, it became an independent variable that determined VRE acquisition but was not affected by infection control measures, including handwashing and the wearing of personal protective equipment (PPE; eg, gloves, gowns and aprons, and masks). In methicillin-resistant Staphylococcus aureus (MRSA) nosocomial infections, the same relationship between the colonization pressure and the infection risk was observed. 3 These findings suggested that low colonization pressure might reduce the likelihood of MRSA transmission even in settings with low rates of compliance to infection control measures, whereas high colonization pressure could result in transmission even in settings with high rates of compliance to infection control measures. Thus, a high colonization pressure may have the ability to negate infection control efficacy. 4 This negation is thought to arise because the rate of compliance to infection control measures is generally assumed to be 30%-80%, and reaching a 100% rate of compliance is difficult. 5 Even at an 80% compliance rate, 20% of interactions are still noncompliant with infection control measures. If many carriers exist (ie, under high colonization pressure), the chance of direct contact (with carriers) and indirect contact (with the environment around carriers) increases, and the absolute number of noncompliant interactions also increases. However, low colonization pressure does not result in a high absolute number of potential contacts with infectious pathogens, even if the compliance rate is low. Overall, infection strength seems to be correlated with colonization pressure and inversely proportional to the rate of compliance to infection control measures.
Using the 2 variables of colonization pressure and compliance rate, transmission risk (ie, transmission velocity or transmission power) could simply be expressed as follows: transmission risk p colonization pressure (%) of nosocomial pathogens/compliance rate (%) of infection control measure. For instance, according to the formula, in the case of a low colonization pressure (eg, 10%) and an ordinary compliance rate (eg, 40%), the transmission risk can be calculated as 10/ 40 p 0.25. However, in the case of a high colonization pressure (eg, 40%) and a high compliance rate (eg, 80%), the transmission risk can be calculated as 40/80 p 0.5. Thus, even if the compliance rate is increased twofold and colonization is increased fourfold, the transmission risk is increased twofold. The compliance rate is limited by human nature, and therefore, if the prevalence of carriers becomes high, the chance of contact inevitably increases. The results of this formula suggest that, when many carriers exist in a ward, infection control practices may not be effective.
In terms of colonization, we need to consider the degree of environmental contamination surrounding carriers. As the degree of bacterial shedding from colonized patients increases, contamination of the environment increases; that is, the colonization pressure increases. Wang et al 6 proposed that the colonization pressure is adjusted by the degree of environmental contamination. The modified colonization pressure, calculated by multiplying colonization pressure by the degree of environmental contamination, can be used for the formula. In addition, contamination is not limited to environmental surfaces. Infectious agents are transmitted via aerial droplet cloud, 7,8 which could spatially or three-dimensionally enhance the colonization pressure and further spread infectious agents.
Colonization pressure could be defined as the total amount of infectious agents in an environment contaminated by carriers. The more rigorously that healthcare workers perform infection control measures, including hand hygiene and barrier precautions, the less easily infectious agents can be transmitted to patients. This phenomenon is similar to conditions in which resistance interrupts electric current. Infection control measures create resistance against infectious flow. If the total amount of infectious agents (ie, voltage) is high and infection control (ie, resistance) is low, the transmission (ie, current) becomes intense. Thus, the proposed formula could mimic Ohm's law regarding electric circuits, as follows: infectious current p total amount of infectious agents in an environment/resistance to transmission to patients. In light of the formula, the measure of infection control can be divided into the 2 basic categories: colonization pressure (the numerator) and compliance rate (the denominator).
Controlling colonization pressure involves the following: early hospital discharge of colonized patients, isolation precautions, decolonization therapy, decreasing the quantity of
